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MILLING CUTTER 



Technical Field 



The present invention relates^ in general, to milling 
cutters and, more particularly, to a milling cutter which 
5. includes a cutting insert, which has a cubic or rectangular 
parallelepiped shape and is provided with first and second 
cutting blade parts on opposite ends thereof, and a cutter 
body provided with a plurality of insert seats which the 
cutting insert is seated in and fastened to in either of two 

10 directions, so that the cutting insert may be fastened to the 
associated insert seat in either direction, thus all comer 
blades or main blades, provided on the first and second 
cutting blade parts of the cutting insert, can be used for 
machining workpieces, thereby extending the lifetime of the 

15 cutting insert. 

Background Art 

Generally, cutting tools are used for machining 
various kinds of workpieces. Such a cutting tool is mounted 
to a machine tool and conducts a cutting operation to foinn 
20 a workpiece into a desired shape. 

Typically, a cutting tool includes a cutting insert 
having a cutting blade, which substantially conducts a 
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cutting operation, and a cutter body which supports the 
cutting insert . 

There are two methods to cut a metal workpiece using 
a cutting tool. In a first method, a fixed cutting tool 
5 cuts a workpiece, which rotates. In a second method, a 
tool, which has a cutting blade and rotates, cuts a fixed 
workpiece . 

Milling conforms to the second of the above-mentioned 

/J 

cutting methods* Plane machining, side machining, groove 
10 machining, hole machining, etc. can be carried out by a 
milling cutter. 

Many efforts have been conducted to reduce resistance 
during the machining process of a milling cutter, to extend 
the * lifetime of a tool, and to enhance the machining 
15 quality. 

However, in conventional cutting inserts, even if a 
cutting blade part is provided on each of opposite ends of 
a cutting insert, because the cutting insert is mounted to 
a cutter body in only one direction, only part of the 
20 • corner blades or main blades of the cutting blade parts is 
used for cutting workpieces. Therefore, there is a problem 
in that the lifetime of the cutting insert is reduced. 

Disclosure of the Invention 

Accordingly, the present invention has been made 
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keeping in mind the above problems occurring in the prior 
art, and an object of the present invention is to provide a 
milling cutter which includes a cutting insert, which has a 
cubic or rectangular parallelepiped shape and is provided 
5 with first and second cutting blade parts on opposite ends 
thereof, and a cutter body provided with a plurality of 
insert seats which the cutting insert is seated in and 
fastened to in either of two directions, so that the cutting 
insert may be fastened to the associated insert seat in 
-.10 either direction, thus all corner blades or main blades, 
provided on the first and second cutting blade parts of the 
cutting insert, can be used for machining workpieces, thereby 
extending the lifetime of the cutting insert. 

Brief Description of the Drawings 

15 ' FIG. 1 is an exploded perspective view showing a 

cutter body and a cutting insert of a itu.lling cutter, 

according to the present invention; 

FIG. 2 is a perspective view showing an enlargement 

of the cutting insert of FIG. 1; and 
20 FIG. 3 is a perspective view showing the coupling of 

the cutting inserts of FIG. 2 to the cutter body of the 

milling cutter. 

Best Mode for Carrying Out the Invention 
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The present invention provides a milling cutter, 
including: a cutter body provided with a plurality of 
insert seats; and a cutting insert, having a hexahedral 
shape, inserted into and fastened to each of the insert 
5 seats in either of two directions. 

Furthemore, the cutting insert has: a through hole 
formed in the cutting insert from an upper surface to a 
lower . surface of the cutting insert; and first and second 
cutting blade parts having the same shape and provided on 
10 first and second ends of the cutting insert, respectively. 

In addition, the insert seats are radially formed 
inwards around a circumferential outer surface of the 
cutter body and are spaced apart from each other at regular 
intervals, and each of the insert seats comprises first and 
15 second locking holes respectively formed on first and 
second inner surfaces of the insert seat, so that the 
cutting insert is fastened to the insert seat by a locking 
screw which is tightened into the first or second locking 
hole of the insert seat after passing through the through 
20 hole of the cutting insert. 

Each cutting insert has a cubic or rectangular 
parallelepiped shape. 

As such, the milling cutter of the present invention 
includes a cutting insert, which has a cubic or rectangular 
25 parallelepiped shape and is provided with first and second 
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cutting blade parts on opposite ends thereof , and a cutter 
body provided with a plurality of insert seats which the 
cutting insert is seated in and fastened to in either of two 
directions. Therefore, the cutting insert may be fastened to 
5 the associated insert seat in either direction^, thus all 
corner blades or main blades, provided on the first and 
second cutting blade parts of the cutting insert, are used 
for machining workpieces. Thereby, the lifetime of the 
cutting insert is extended. 

10 . Hereinafter, a milling cutter according to a preferred 

- embodiment of the present invention will be described in 
detail with reference to the attached drawings. 

FIG. 1 is an exploded perspective view showing a 
cutter body and a cutting insert of a milling cutter, 

15 according to the present invention. FIG. 2 is a perspective 
view showing an enlargement of the cutting insert of FIG. 
1. 

Referring to FIGS. 1 and 2, the milling cutter 100 of 
the present invention includes a cutter body 110, and a 
20 plurality of cutting inserts 120 which are alternately 
fastened to the cutter body 110 in two directions. In other 
words, each cutting insert 120 is fastened to the cutter 
body 110 in either of two directions. 

First, the cutter body is mounted to a main shaft 
25 (not shown) of a typical machine tool. A plurality of 
insert seats 112 is radially formed inwards around the 
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circumferential outer surface of the cutter body 110, spaced 
apart from each other at regular intervals. Each insert seat 
112 has first and second locking holes 116a and 116b which 
are respectively formed on first and second inner surfaces 
5 114a and 114b of the insert seat 112. Each cutting insert 
120 is reliably fastened to the insert seat 112 by a locking 
screw 118 which is tightened into the first or second locking 
.hole 116a or 116b of the insert seat 112 after passing 
through the cutting insert 120. 

■10 Each cutting insert 120 has a ciobic or rectangular 

parallelepiped shape. A through hole 126 is formed in the 
cutting insert 120 from an upper surface 122 to a lower 
surface 124 of the cutting insert 120. The cutting insert 
120 has first and second cutting blade parts 128a and 128b 

15 which have the same shape and are provided on first and 
■second ends of the cutting insert 120/ respectively. The 
locking screw 118 passes through the through hole 126 of 
each cutting insert 120. Preferably, the width (x) , the 
height (z) and the length (y) of each cutting insert 120 

20 have a ratio from 1:1:0.8 to 1:1:1.2. If the relative 
length (y) of the cutting insert 120 is less than 0.8, the 
through hole 126 cannot be formed in the cutting insert 
120. As well, even if the through hole 126 is formed in the 
cutting insert 120, the cutting insert 120 is too weak. If 

25 the ratio of the length (y) of the cutting insert 120 is 
greater than 0.8, raw material costs increase, and a 
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smaller number of cutting inserts 120 must be fastened to 
the cutter body 110^ thus deteriorating cutting efficiency. 

Each cutting insert 120 has a rounded corner blade 
130 which is provided at each corner of the first and 
5 second cutting blade parts 128a and 128b. A main blade 132 
is provided between adjacent corner blades 130 to unite the 
corner blades 130 together. Here, when a workpiece is cut 
by the milling cutter, one main blade 132 is, first, in 
contact with the workpiece and machines the wor]q>iece. Each 

10 main blade 132 has a smoothly curved outline- That is, the 
main blades 131 are curved from outer edges of opposite 
ends of the cutting insert 120 toward central portions of 
the upper surface 122, the lower surface 124, a first side 
surface 134 and a second side surface 136 of the cutting 

15 insert 120. Each main blade 132 has a flat blade surface 
138 and an inclined blade surface 140 which are 
sequentially provided on the main blade 132 toward a 
central portion of each of the first and second cutting 
blade parts 128a and 128b. Preferably, identification marks 

20 123, which consist of consecutive numerals, are formed on 
the first and second cutting blade parts 128a and 128a at 
positions adjacent to the corner blades 130, that is, on 
the opposite ends of the cutting insert 120, by engraving 
or embossing, so as to distinguish among the corner blades 

25 130. Identification marks 123 comprised of numerals ""1" to 
. "M" are provided on the first cutting blade part 128a at 
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positions corresponding to the corner blades 130 of the 
first cutting blade part 128a. Similarly, identification 
marks 123 comprised of numerals ^^5" to ^^8" are provided on 
the second cutting blade part 128b at positions 
5 corresponding to the corner blades 130 of the first cutting 
blade part 128b. 

The coupling of the cutting inserts 120 to the cutter 
body 110 of the milling cutter having the above-mentioned 
structure will be explained herein below briefly. 

10 FIG. 3 is a perspective view showing the coupling of 

the cutting inserts of FIG. 2 to the cutter body of the 
milling cutter - 

Referring to FIG. 3, first, to couple the cutting 
inserts 120 to the cutter body 110, one cutting insert 120 

15 is seated in one insert seat 112 of the cutter body 110 
such that an upper surface 122 or lower surface 124 of the 
cutting insert 120 faces toward a second locking hole 116b 
of the insert seat 112. In other words, the second inner 
surface 114b of the insert seat 112 is in contact with the 

20 upper surface 122 or lower surface 124 of the cutting 
insert 120. Then, the second locking hole 116b of the 
insert seat 112 precisely communicates with the through 
hole 126 of the cutting insert 120. In this state, a 
locking screw 118 is tightened into the second locking hole 

25 116a after passing through the lower surface 124 of the 
cutting insert 120. 
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As such, after one cutting insert 120 is fastened to 
one insert seat 112, another cutting insert 120 is seated 
in an adjacent insert seat 112 such that an upper surface 
122 or lower surface 124 of the cutting insert 120 faces 
5 toward a first locking hole 116a of the insert seat 112. 
Then, the first locking hole 116a of the insert seat 112 
precisely communicates with the through hole 126 of the 
cutting insert 120. In this state, another locking screw 
118 is tightened into the first locking hole 116a after 
10 passing through the lower surface 124 of the cutting insert 
120. 

In the above-mentioned method, other cutting inserts 
120 are sequentially seated in and fastened to the 
remaining insert seats 112. Then, the cutting insert 120 

15 seated in any insert seat 112 is arranged at an angle of 
90"* with respect to other cutting inserts 120 seated in 
adjacent insert seats 112. Therefore, if a user changes the 
angle at which each cutting insert 120 is seated in the 
insert seats 112, all corner blades 130 and main blades 132 

20 of the first cutting blade part 128a of each cutting insert 
120 can be used for machining workpieces. If all comer 
blades 130 and main blades 132 of the first cutting blade' 
part 12Ba become too dull to use them anymore, the user 
rotates the cutting insert 120 such that the second cutting 

25 blade parts 128b of the cutting inserts 120 face the 
direction to machine a workpiece, and fastens the cutting 
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insert 120 to the associated insert seat 112 in the same 
method as that described above. 

Industrial Applicability 

As described above, the present invention provides a 
5 milling cutter 100 which includes a cutting insert 120 
which has a cubic or rectangular parallelepiped shape and 
is provided with first and second cutting blade parts 128a 
and 128b that are respectively formed on first and second 
ends .of the cutting insert. The cutting insert 120 is 

10 inserted into a cutter body 110 in either of two 
directions, so that either an upper surface 122 or a lower 
surface 124 of the cutting insert, through which a through 
hole 126 passes, is in contact with the cutter body 110. 
Therefore, all corner blades 130 and main blades 132 of 

15 each of the first and second cutting blade parts 128a and 
128b can be used for machining workpieces. Thus, the 
present invention extends the lifetime of the cutting 
insert 120 and meets the needs of users. 

Furthermore, first and second locking holes 116a and 

20 116b are respectively formed on first and second inner 
surfaces 114a and 114b of the cutter body 110. Accordingly, 
the cutting inserts 120, fastened to the cutter body 110, 
can alternate at an angle of 90^. Thus, the present 
invention extends the lifetime of the cutting inserts 120. 
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In addition, an identification mark 123 is formed at 
a position near each corner blade 130 on the cutting insert 
120. This lets a user distinguish whether each corner blade 
130 or each main blade 132 has been previously used or not. 
5 Although the preferred embodiment of the present 

invention has been disclosed for illustrative purposes, 
those skilled in the art will appreciate that various 
modifications, additions and substitutions are possible, 
without departing from the scope and spirit of the 
10 invention as disclosed in the accompanying claims. 
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